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Given a list of permutations @, describe the structure of
7 € Sp(Q) and/or find an expression for s,(Q).
(Generally Hard)
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Argument 2

Beautiful bijections allow us to translate what we know about
one object to better understand another object.
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Compositions of 4 are:

4,1+3,3+1,2+2,2+14+1,1+2+1,1+1+2,14+1+1+1
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P 5,(321) is equal to the number of Dyck paths of length 2n.
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N Recall: a Dyck path of length 2n is
Permutations a path in the xy-plane from (0,0) to (n, n) that

(a) only uses the steps (1,0) and (0,1) and
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From 7 € §,(321) to a (shifted) Dyck path

© Delete all left-to-right
maxima

@ Add the point (n+ 1, n).

© Start at (1,0). Move right
until under a point, then
up to the point, and
repeat.
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O All non-left-to-right-maxima are in increasing order.

© For any point non-left-to-right-maxima (i, 7;), there are at

least 1 + (m; — 1) = m; points to the left of (i, 7;), so
i>m+1, orm; <i—1, as desired.
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5n(51342) = 5,(24315) = 5,(15324) = 5,(25341)
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